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57 ABSTRACT 
In a textile winding machine of the type wherein yarn is 
cross-wound onto a bobbin peripherally driven by a 
friction roller, the winding operation may be monitored 
and controlled to achieve a high winding quality by 
constantly varying the time period per revolution of the 
friction roller, constantly measuring the respective time 
periods per revolution of the bobbin and the roller, at 
least intermittently comparing the measured revolution 
time periods, and regulating the friction roller drive or 
stopping the winding operation altogether or otherwise 
intervening in the winding operation as a function of 
deviations of the comparison result from established 
theoretical values. 

28 Claims, 4 Drawing Sheets 
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4,805,844 1. 

METHOD AND APPARATUS FORMONITORNG 
AND CONTROLLING WINDING OPERATION OF 
A WINDING STATION IN A TEXT LE WINDING 

MACHINE 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of monitor 
ing and controlling the winding process in the produc 
tion of a bobbin at a winding station in a textile winding 
machine wherein the bobbin is peripherally driven by a 
driven friction roller. Further, the present invention 
relates to apparatus for performing the aforementioned 
monitoring and control method at the winding station 
of the winding machine, wherein each of the bobbin and 
friction roller is provided with an associated pulse gen 
erator adapted to emit at least one pulse per revolution 
of the bobbin and friction roller, respectively, and to 
supply such pulses to an operatively connected elec 
tronic calculator or computer for carrying out the 
aforesaid method. 
Winding stations having a friction drive roller are 

found in conventional textile winding equipment, for 
example cross bobbin winders and automatic cross bob 
bin winders, wherein a traveling yarn unwound from a 
cop or another bobbin is transferred in a cross-wound 
fashion to a new bobbin. In this equipment, the friction 
roller often is a grooved yarn guide drum adapted to 
guide the traveling yarn in a back and forth traverse 
along the cross-wound bobbin druing the course of the 
winding process in order to wind the yarn in a cross 
wound manner. 

Alternatively, instead of utilizing a grooved yarn 
guide drum for performing the dual functions of yarn 
traversing and serving as a friction drive roller, it is also 
known to utilize a separate yarn guide for guiding the 
yarn in a back and forth traverse along the cross-wound 
bobbin, with the friction roller accordingly having no 
yarn guide grooves. 
Such winding stations, sometimes referred to as 

winding heads, are also present in other textile ma 
chines, for example, in open-end rotor spinning ma 
chines, friction spinning machines, or air spinning ma 
chines, in conjunction with their spinning positions in 
order to make possible the winding of cross-wound 
bobbins. In such embodiments, the particular spinning 
position or spinning unit at the spinning work position 
may be considered a yarn supply comparable to the cop 
or delivery bobbin in the afore-described cross bobbin 
winders. 

In conventional textile machines of these types, moni 
toring components are associated with the winding 
stations to monitor pertinent aspects of the winding 
process and machine functions and, in some cases, to 
also function under appropriate circumstances to stop 
the operation of the winding station. For example, such 
monitoring components may be stop motions, slub 
catchers, or other suitable yarn monitoring devices 
adapted to detect the occurrence of a yarn breakage or 
other yarn defect or error, to thereupon stop the opera 
tion of the winding station, and to actuate an appropri 
ate specialized device for correcting the breakage or 
error. Another monitoring component or sensor can be 
adapted to monitor the cumulative length of yarn 
wound onto the cross-wound bobbin and to actuate 
stoppage of the winding station when a predetermined 
yarn length has been reached. The winding station may 
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2 
also be stopped when a pre-set bobbin diameter or 
weight is reached 
Other monitoring components are used, for example, 

to prevent the occurrence of so-called "constant pattern 
windings' by activating and de-activating a so-called 
anti-patterning device. Still other monitoring devices 
are utilized to recognize occurrence of yarn windings or 
wrappings about the friction roller, often called drum 
windings. Such drum windings may be caused by the 
occurrence of a yarn breakage at a location along the 
course of yarn travel at the nip between the friction 
roller and the bobbin whereupon the broken yarn end 
may be carried by the friction roller instead of the bob 
bin and thereby wound onto the roller. 
As will be understood, corresponding data detection 

devices are required for these various monitoring func 
tions carried out at textile winding stations, as well as 
specialized data processing equipment to indicate ap 
propriate measured values and to control de-activation 
or switching of steps in the winding process upon cer 
tain predetermined occurrences. Disadvantageously, 
however, a number of various sensors, data detection 
devices, data processing devices, indicator devices, 
control devices and the like are required for monitoring 
and controlling the winding process in accordance with 
the foregoing. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide a simple means and method for reliably and 
effectively monitoring and controlling the winding 
operation of a textile winding machine while retaining a 
high winding quality. 
The present invention achieves this objective by a 

method adapted for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine of the type wherein a bobbin is rotatably 
driven by a friction roller in peripheral contact with the 
bobbin for winding a traveling yarn or other strand 
about the bobbin. According to the present method, the 
time period per revolution of the friction roller is essen 
tially constantly varied while constantly measuring the 
respective time periods per revolution of each of the 
friction roller and the bobbin and at least intermittently 
comparing such measured timer periods. Theoretical 
values are established for the result of such comparison 
of the time periods per revolution of the friction roller 
and the bobbin over the course of a winding operation, 
and the drive of the friction roller is regulated, or the 
winding operation is intervened in, or the winding sta 
tion is stopped as a function of deviations in the compar 
ison result from such theoretical values. 
Thus, according to the present invention, the winding 

speed of the winding operation is not constant, although 
the average value of the winding speed may be con 
stant. Specifically, time intervals of non-constant wind 
ing speed may alternate with smaller time intervals of 
constant winding speed and, in this manner, the present 
method results in a good mixing of the cross-wound 
layers of yarn or strand over the course of the entire 
bobbin winding operation. The comparison of the time 
periods per revolution of the friction roller and the 
bobbin may be carried out constantly or intermittently, 
which provides an indication concerning the quality of 
the winding process despite the non-uniformity or in 
constancy of the bobbin winding speed. Thus, if devia 
tions from the established theoretical values occur, ap 
propriate intervention is made into the winding process. 
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The result of the comparison between the time periods 
per revolution of the friction roller and the bobbin may 
be determined as the sum or the difference or as the 
product or the quotient of the respective measured 
revolution time periods. Preferably, a quotient is ob 
tained as the comparison result to serve as an actual 
value for comparison with the established theoretical 
values. It is further preferred that the comparison be 
tween the time periods per revolution of the friction 
roller and the bobbin be determined at points in time at 
which the bobbin is driven at least approximately with 
out slippage with respect to the friction roller. 
An electronic calculator or computer is preferably 

utilized to enable the setting of the theoretical values for 
the course of a winding operation. According to a fur 
ther aspect of the present invention, the drive means for 
the friction roller may be alternately loaded with in 
creased and decreased drive energy or periodically 
loaded with drive energy, in order to achieve the de 
sired variance in the time periods per revolution of the 
friction roller. In this manner, at times during which the 
comparison result remains at least approximately steady 
while for example while the friction roller is operating 
with decreased drive energy or without a supply of 2 
drive energy, the result of comparison of the time peri 
ods per revolution of the friction roller and the bobbin 
may be utilized as a theoretical value applicable during 
a following period or periods of variation in the revolu 
tion time period of the friction roller. 

It is assumed for purposes of the method of the pres 
ent invention that the winding build-up of yarn or 
strand on the bobbin does not noticeably increase dur 
ing a single revolution of the bobbin or even during a 
number of bobbin revolutions, e.g., 10 to 100 revolu 
tions. If the comparison result of the time periods per 
revolution of the friction roller and the bobbin remains 
approximately steady during the winding process, this is 
an indication that the friction roller and the bobbin are 
running approximately without slippage with respect to 
one another. Thus, at this point in time, the actual value 
of the comparison result of the time periods per revolu 
tion of the friction roller and the bobbin may be ex 
tracted and thereafter utilized for a subsequent period of 

2 

3 

O 

5 

O 

5 

30 

5 

40 

time as an applicable theoretical value which corre- 45 
spondinds at this point in time to the actual value of the 
comparison result. Accordingly, calculating time is 
saved which enables a smaller calculator to be utilized. 
As a result of the non-uniformity or inconstancy of 

the winding speed, it will be understood that the value 5 
of the comparison result does not remain constant. 
However, it is expected that the comparison result of 
the measured time periods per revolution of the friction 
roller and bobbin will deviate from the established theo 
retical value only within a tolerable range, unless unex 
pected changes or other events occur in the winding 
operation. As soon as the comparison result again 
reaches an at least approximately steady value, this new 
comparison result is thereafter utilized as the applicable 
theoretical value for a following period of the winding 
operation, this manner of operation continuing until the 
completion of the overall bobbin winding operation. 

In accordance with another feature of the present 
invention, a command may be emitted to stop the opera 
tion of the winding station and to separate the winding 
bobbin from the friction roller at any point in time at 
which the comparison result of the revolution times is at 
least approximately steady and at the same time has 
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4. 
reached a predetermined final value indicating that the 
desired bobbin fullness and diameter have been reached. 
A further feature of the present invention provides 

that a command to stop the winding station be emitted 
at any point in time at which the comparison result of 
the time periods per revolution of the friction roller and 
bobbin is at least approximately steady and at the same 
time deviates from the last-determined applicable theo 
retical value by a greater than tolerable amount, i.e. the 
comparison result falls outside the tolerable range. For 
example, if a drum winding occurs, the time period per 
revolution of the bobbin will be rapidly reduced be 
cause the bobbin is then no longer driven by the circum 
ferential periphery of the friction roller but rather by 
the greater circumference of the drum windings of the 
yarn or strand formed about the friction roller. Since 
the method of the present invention will recognize this 
occurrence, the conventional provision of a special 
scanning device for detecting drum windings can be 
eliminated. As another example, if traversing of the 
traveling strand or yarn stops, whereby the strand is 
continuously wound onto the bobbin at the same loca 
tion, the time period per revolution of the bobbin rises 
and likewise causes the comparison result to deviate 
outside the tolerabe range of the applicable theoretical 
value so that stoppage of the winding station is actuated 
under the present method. Thus, the present method 
further enables the elimination of a specialized traverse 
monitoring device at the winding station. 
The present invention also provides for actuation of a 

bobbin brake at points in time during the winding opera 
tion at which the comparison results of the time periods 
per revolution of the friction roller and the bobbin is at 
least approximately steady and at the same time coin 
cides at least approximately with selected theoretical 
values which may be determined, for example, empiri 
cally during a test run or by computation for bobbin 
diameters at which a non-uniform or inconsistent yarn 
build-up becomes noticeable or can be expected. Thus, 
the periodic application of the bobbin brake as neces 
sary enables a more consistent and uniform strand build 
up on the bobbin to be achieved. 
According to the present invention, a predetermined 

relationship is established between the comparison re 
sult of the time periods per revolution of the winding 
bobbin and friction roller and the cumulative number of 
revolutions of the friction roller for the course of the 
winding operation. During the winding operation, the 
cumulative number of revolutions of the friction roller 
is continuously measured and, at any point in time at 
which the comparison result of the revolution time 
periods is at least approximately steady and at the same 
time the predetermined relationship between such com 
parison result and the measured number of friction rol 
ler revolutions is no longer met, a command is emitted 
for stopping the winding station, or a control signal is 
emitted to actuate a yarn brake to generate increased 
yarn tension, or a status signal is emitted to indicate an 
abnormal winding density or other abnormal condition. 
The foregoing measures assure a continuous monitor 

ing of the winding operation as well as a control or 
regulation of the strand winding density, without re 
quiring special sensors or other monitoring devices. 
According to a further feature of the present inven 

tion, at a time at which the time period per revolution of 
the friction roller is at least approximately steady and 
the comparison result of the revolution time periods of 
the friction roller and the bobbin is approximately 
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steady, the drive for the friction roller is alternately 
supplied with reduced drive energy or is alternately 
switched to a neutral setting until after passage of a 
predetermined time period, passage of a predetermined 
number of revolutions of the friction roller, a predeter 
mined maximum time period per revolution of the fric 
tion roller is reached, a time period per revolution of the 
friction roller is reached exceeding a minimum time 
period per revolution by a predetermined amount, a 
random amount within a predetermined range or a per 
centage amount, or a time period per revolution of the 
bobbin is reached above a selected value. The reduced 
drive energy supply or the neutral drive setting is con 
tinuously alternated with intervening periods during 
which the friction roller drive is supplied with increased 
drive energy, each such intervening period continuing 
until a predetermined minimum time period per revolu 
tion of the friction roller is reached. 
For example, the drive for the friction roller may be 

continuously alternated between a state of energization 
or a supply of increased drive energy actuated when a 
predetermined maximum time period per revolution of 
the friction roller is reached and a state of de-energiza 
tion or a supply of decreased drive energy when a pre 
determined minimum time period per revolution of the 
friction roller is reached. The minimum and maximum 
revolution time periods of the friction roller in this case 
are established as theoretical values which may be set as 
constant values. 
For the initial start-up of the friction roller from a 

standstill, the present invention provides for the accel 
eration of the friction roller in several stages of increas 
ing speeds, rather than as a continuous acceleration. 
According to this aspect of the present invention, each 
transition of the friction roller from one speed stage to 
the next-following speed stage is actuated at a time at 
which either the time period per revolution of the wind 
ing bobbin or the comparison result of the revolution 
time periods of the friction roller and the winding bob 
bin are at least approximately steady or have reached a 
set value. In this manner, the bobbin is accelerated rap 
idly but in a fashion that avoids the occurrence of unde 
sirably significant slippage between the bobbin and the 
friction roller. Thus, the friction roller remains in each 
speed stage until the bobbin is driven with almost no 
slippage with respect to the friction roller and, then, the 
friction roller is shifted into the next-following stage of 
higher speed. 

In the event of a breakage in the traveling strand, the 
last-determined theoretical value or actual value suit 
able for determining a theoretical value is utilized for 
controlling the return speed of the bobbin during cor 
rection of the strand brake, e.g., while locating the 
upstream broken strand end. Preferably, the bobbin 
return rotation is actuated by means of a specialized 
return drive device for the bobbin or by operation of the 
friction roller in reverse. By controlling the return 
speed of the bobbin, any unnecessarily high degree of 
slippage between the bobbin and a specialized return 
drive is avoided. 
The present invention also provides suitable appara 

tus for monitoring and controlling the winding opera 
tion of a winding station in a textile winding machine 
for carrying out the method of the present invention. 
Such apparatus comprises a device associated with the 
bobbin for measuring a value proportional to its time 
period per revolution and a corresponding device asso 
ciated with the friction roller for measuring a value 
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6 
proportional to its time period per revolution. Each 
such device is connected operably to an electronic cal 
culator which includes a comparator for comparing the 
measured values of the bobbin and friction roller. The 
calculator is provided with suitable devices for estab 
lishing the aforesaid theoretical values for the result of 
the comparison of the measured values and the calcula 
tor is operatively connected with the drive means of the 
friction roller, and optionally also with a winding sta 
tion stopping device and a signaling device, for selec 
tively controlling regulation of the friction roller drive, 
stopping of the winding station, or signaling for inter 
vention in the winding operation, as a function of devia 
tions in the comparison result determined by the com 
parator from the theoretical values determined by the 
calculator. Any suitable electronic calculator, com 
puter, microprocessor or the like may be utilized. 
The present invention is particularly suited for appli 

cation in textile winding machines wherein each of the 
bobbin and the friction roller are respectively provided 
with a pulse generator adapted to emit one pulse per 
revolution. Each pulse generator is operatively con 
nected to an electronic calculator which comprises a 
frequency generator, a first time period counter oper 
tively associated with the frequency generator and the 
pulse generator of the bobbin for measuring a frequency 
value proportional to the time period per revolution of 
the bobbin and a second time period counter opera 
tively associated with the frequency generator and the 
pulse generator of the friction roller for measuring a 
frequency value proportional to the time period per 
revolution of the friction roller. The calculator further 
includes a comparator for comparing the measured 
frequency values of the first and second counters and 
suitable devices for establishing theoretical values for 
the result of comparison of the measured frequency 
values. As aforementioned, the calculator is operatively 
associated with the friction roller drive for selectively 
controlling regulation of the drive, intervention in the 
winding operation or stopping of the winding station as 
a function of deviations in the comparison result from 
the theoretical values. 
Each time period counter is adapted to count the 

number of oscillation periods generated by the fre 
quency generator during each revolution of the respec 
tively associated bobbin or friction roller. The result is 
then transmited by each counter to the comparator, 
which preferably comprises either an adder, subtractor, 
multiplier or divider to determine the comparison result 
of the respective measured values as a sum, difference, 
product or quotient thereof, preferably a quotient. The 
comparison result is then compared to the theoretical 
values established by the appropriate devices of the 
calculator, which may consist of a computing circuit of 
the calculator adapted to continuously determine new 
theoretical values. 
According to a further aspect of the apparatus of the 

present invention, the drive means for the friction roller 
includes a controllable drive motor operatively con 
nected via a motor control device to the electornic 
calculator. The motor control device may for simplicity 
be a contractor, a star-delta switch or a similar control 
component or device. Advantageously, the drive motor 
may be a frequency-controlled or a phase-angle-con 
trolled asynchronous motor, with the motor control 
device being a frequency converter or phase-angle con 
trol, either of which provide a particularly sensitive 
means of drive control. An asynchronous motor pro 
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vides an especially robust and economical drive ele 
net, 
The present apparatus further provides a pair of ro 

tatable bobbin tube carrier elements for supporting the 
central tube or core of the bobbin at each of its ends, 
with at least one of the carrier elements being connected 
to a controllable brake device which is in turn opera 
tively connected to the electronic calculator. 
The brake device is adapted to be actuated in accor 

dance with the comparison result of the revolution time 
periods of the friction roller and bobbin as determined 
by the comparator when the calculator acts to stop 
operation of the winding station or when the compari 
son result is at least approximately steady and at the 
same time coincides at least approximately with a se 
lected theoretical value. The braking of the bobbin in 
the former circumstance during a stopping procedure 
serves to rapidly bring the bobbin to a standstill so that, 
as necessary, bobbin replacement or other required 
operations can be completed more rapidly. In the latter 
circumstance, the braking of the bobbin at predeter 
mined comparison result values serves to produce a 
more uniform and consistent build-up of the bobbin. 
The winding station may preferably include a suitable 

device operatively connected to the calculator for stop 
ping operation of the winding station automatically 
when the comparison result of the revolution time peri 
ods of the bobbin and friction roller is at least approxi 
mately steady and has also reached a predetermined 
final value or has deviated from an applicable theoreti 
cal value by a greater than tolerable amount. In the first 
case when the comparison result has reached its prede 
termined final value, the desired bobbin diameter has 
been reached. In the latter case, the deviation of the 
comparative result from the theoretical value indicates 
a breakdown or disturbance in the winding operation, 
for example, the formation of a drum winding or a 
traversing malfunction or problem. In each instance, the 
operation of the winding station is stopped so that a new 
bobbin may be installed or the problem may be cor 
rected, as the case may be. 
The calculator may also include a counter for count 

ing the cumulative number of revolutions of the friction 
roller and a companion device for establishing a theo 
retical value relationship, applicable for the entire bob 
bin winding operation, between the comparison result 
of the revolution time periods of the friction roller and 
bobbin and the number of revolutions of the fricton 
roller, the relationship being established with consider 
ation for applicable parameters for the particular wind 
ing process including at least the yarn type, yarn 
strength and desired winding density. When the com 
parison result is at least approximately steady and at the 
same time the predetermined relationship between the 
comparison result and the measured number of friction 
roller revolutions ceases to be met, the calculator is 
adapted to actuate the stopping device or a signaling 
device or a controllable yarn tensioning device. Devia 
tion from the predetermined relationship indicates a 
deviation from the desired winding density which re 
quires correction. Control of the tension in the traveling 
strand being wound may be effective to adjust the ac 
tual winding density into conformity with the desired 
theoretical density. 
According to another feature of the present appara 

tus, the winding station is provided with a control de 
vice for regularing the return speed of the bobbin when 
reversed for purposes of locating an upstream broken 
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8 
strand end following a strand breakage. This control 
device is regulated in accordance with the last-applica 
ble theoretical value or the last actual value of the com 
parison result suitable for formulation of an applicable 
theoretical value. Such comparison result provides an 
indication as to the bobbin size, diameter or weight so 
that the return speed of the bobbin may be adjusted 
accordingly during reversal for locating the upstream 
broken end. The control device may be identical to the 
control device for the friction roller or may be com 
bined with it. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of a winding station in a 
textile winding machine incorporating the preferred 
embodiment of the method and apparatus of the present 
invention; 
FIG. 2 is a diagram comparatively illustrating the 

time periods per revolution of the friction roller and the 
bobbin over the course of a winding operation during 
which the friction roller is operated at a constant speed; 
FIG. 3 is a diagram illustrating the sums, quotients 

and differences of the time periods per revolution of the 
friction roller and the bobbin over the course of the 
bobbin winding operation of FIG. 2; 
FIG. 4 is a diagram comparatively illustrating the 

time periods per revolution of the bobbin and the fric 
tion roller over a short period of the bobbin winding 
operation during which the time period per revolution 
of the friction roller is constantly varied according to 
one embodiment of the present invention; 
FIG. 5 is another diagram similar to FIG. 4 compara 

tively illustrating the time periods per revolution of the 
bobbin and the friction roller over a comparably short 
period of the bobbin winding operation during which 
the time period per revolution of the friction roller is 
constantly varied according to another embodiment of 
the present invention; and 
FIG. 6 is a diagram comparatively illustrating the 

time periods per revolution of the friction roller and the 
bobbin during acceleration thereof from a standstill to 
their full operating speeds. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENT 

Referring now to the accompanying drawings and 
initially to FIG. 1, a winding station, or "winding head' 
of an automatic textile bobbin winder is representatively 
shown generally at 1. As those persons skilled in the art 
will recognize, all of the details of the winding station 
are not shown for sake of simplicity. The winding sta 
tion 1 includes a friction roller 3 which is rotatabloy 
supported stationarily at one axial end by a bearing 2 
and at the opposite axial end by connection to the shaft 
4 of a three-phase asynchronous motor 5 which oper 
ates as the drive means for the friction roller 3. The 
three-phase asynchronous motor 5 is operatively con 
nected by leads 6 to a control device 7 preferably in the 
from of a frequency converter, although alternatively a 
phase-angle control may be utilized as the motor con 
trol device 7. The frequency converter 7 is operatively 
connected by a control lead 8 to electronic calculator 9. 
The frequency converter 7 is supplied with operating 
voltage from a conventional voltage source 10 through 
multicore leads 11,12 between which a contactor 13 is 
situated for selectively connecting and disconnecting 
the leads 11,12. The contactor 13 thus is adapted to 
serve as a suitable means for stopping operation of the 



4,805,844 
winding station 1 when necessary. The contactor 13 is 
further connected operatively through a control lead 14 
to the electronic calculator 9 for controlling operation 
of the contactor 13. 
The winding station 1 also includes support elements 

15,16 arranged in spaced relation to form a pivotably 
mounted creel for rotatably carrying a tube 17 for cross 
winding thereon of yarn or strand to form a bobbin as 
shown at 18. The peripheral circumference of the bob 
bin 18 rests with a certain contact force on the periph 
eral circumference of the friction roller 3 to be periph 
erally driven rotatably thereby during the winding pro 
cess. The bobbin 18 is supplied with a yarn, thread or 
like strand 19 for winding thereabout, the friction roller 
3 being provided with reverse grooves 20 in which the 
strand 19 is guided to cause the strand 19 to be continu 
ously traversed back and forth along the axial length of 
the bobbin 18 to apply the strand 19 thereto in a cross 

10 

15 

wound fashion over the course of the winding opera- 20 
tion. 
The creel elements 15,16 are adapted to be opened 

and closed with respect to one another in order to per 
mit removal of a fully wound bobbin 18 and insertion of 
a new empty bobbin tube 17 at the completion of a 
winding operation. Additionally, the creel elements 
15,16 are operatively connected to an electromagnetic 
lifting device 21 which may be operated to separate the 
winding bobbin 18 from peripheral contact with the 
friction roller 3, thereby to function as another stopping 
means for the winding station 1. The lifting device 21 is 
operatively connected by a control lead 22 to the elec 
tronic calculator 9 for control of operation of the lifting 
device 21. 
The creel elements 15,16, respectively include rotat 

able tube carrier elements 23,24 which are of a conical 
configuration tapering toward one another in the direc 
tion of the bobbintube 17 so as to be adapted for receiv 
ing and supporting tubes of differing diameters. A con 
trollable brake device 25 is operatively connected to the 
rotatable tube carrier element 23 and, in turn, is opera 
tively connected by a control lead 26 to the electronic 
calculator 9. A pulse generator 27 is connected to the 
other rotatable tube carrier element 24 and is operable 
to transmit a pulse to the electronic calculator 9 through 
a pulse lead 29 at each revolution of the tube carrier 
element 24 and thereby also at each revolution of the 
tube 17 and bobbin. 18. 
Another pulse generator 28 is likewise provided on 

the shaft 4 of the friction roller 3 to operate to transmit 
a pulse through a pulse lead 30 to the electronic calcula 
tor 9 at each revolution of the shaft 4 and thereby also 
at each revolution of the friction roller 3. 
The winding station 1 also includes a control device 

31 adapted for regulating the return speed of the bobbin 
18 in reverse as necessary to locate an upstream broken 
yarn end on the bobbin 18 during piecing operations to 
correct a strand break. The control device 31 is opera 
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tively connected to the electronic calculator 9 through 
a control lead 32. The control device 31 includes a 
pivotable arm 33 having a drive roller 34 mounted at the 
end thereof for variable speed rotation. Upon the occur 
rence of a strand brake, the bobbin 18 is separated from 
contact with the friction roller 3 by means of the lifting 
device 31 and is driven in reverse by the drive roller 34 
in order to locate the upstream broken yarn end wound 
onto the bobbin 18. In this manner, the control device 
31 enables the reverse drive speed of the bobbin 18 to be 
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controlled according to the bobbin diameter, as herein 
after more fully explained. 
The electronic calculator 9 includes a frequency gen 

erator FG and time period counters Z1,22, each of 
which is associated with a respective one of the bobbin 
18 and the friction roller 3 and is further operatively 
connected to the frequency generator FG. The count 
ers Z1,22 are controlled by the pulse generators 27, 28 
associated with the bobbin 18 and the friction roller 3 in 
order to determine the time period per revolution of 
each thereof, as more fully explained hereinafter. The 
calculator 9 also includes a comparator K operatively 
connected to the counters Z1,Z2 for comparing their 
respective counting results. 
The calculator 9 is further provided with suitable 

devices 37,38 adapted for setting or establishing theoret 
ical values and companion devices 35,36 adapted for 
adjusting or varying such theoretical values. As afore 
mentioned, the calculator is operatively connected with 
the drive motor 5 of the friction roller 3 through leads 
6,8 and frequency converter 7. Similarly, the calculator 
9 is operatively connected with the contactor 13 
through operative lead 14 and with the lifting device 21 
through operative lead 22 to control such devices as 
stopping means for the winding station 1. 
According to the present invention, the calculator 9 

controls the operative speed of the drive motor 5 of the 
friction roller 3 by control of the frequency converter 7 
through control lead 8 and further controls the de 
actuation or stopping of the overall winding station 1 by 
control of the contactor 13 and lifting device 21 
through the respective control leads 14,22, all in accor 
dance with the result of the comparison by comparator 
K of the time periods per revolution of the friction 
roller 3 and the bobbin 18, as reflected by the number of 
oscillations or periods of the frequency generator FG 
per revolution of each of the friction roller 3 and bobbin 
18. Thus, when the winding station 1 is stopped, the 
bobbin 18 is separated from contact with the friction 
roller 3 by actuation of the lifting device 21 and simulta 
neously the contactor 13 is operated to disconnect the 
leads 11 and 12 to stop voltage supply to the drive 
motor 5 of the friction roller 3. Alternatively, the fre 
quency converter 7 can be de-actuated through the 
control lead 8 to likewise cut off voltage supply to the 
motor 8. Upon any such stoppage of the winding station 
1, the bobbin 18 may also be braked by actuation of the 
braking device 25 through its control lead 26 to bring 
the bobbin 18 rapidly to a standstill. 

Various reasons exist for stopping the rotation of the 
winding bobbin 18 and overall operation of the winding 
station 1 as quickly as possible when necessary during 
the course of a bobbin winding operation. In an auto 
matic bobbin winder utilized for re-winding yarn or 
strand from spinning cops onto a larger bobbin such as 
bobbin 18, the winding station must be stopped each 
time the supply yarn from a spinning cop is exhausted 
and the re-started after the trailing yarn end of the ex 
hausted cop has been connected to a new cop. Further, 
in the case of yarn breaks and the detection of other 
yarn defects, the winding station 1 must also be stopped 
for correction of the break or defect and then re-starting 
of the winding station. This procedure of stopping and 
re-starting the winding station 1 can often occur ap 
proximately 50 times over the course of the winding of 
a single bobbin and, accordingly, it is particularly im 
portant to stop the winding station and re-start it as 
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rapidly as possible. As will be understood, the present 
invention assists in addressing this problem. 
The calculator 9 additionally includes a counter Z2.1 

adapted for counting the cumulative number of revolu 
tions completed by the friction roller 1 over the course 
of a winding operation. The aforesaid theoretical value 
setting device 38 establishes a relationship, applicable 
for the entire course of a bobbin winding operation, 
between the result of the comparison of the time periods 
per revolution of the friction roller 3 and the winding 
bobbin 18, preferably formed as a quotient, and the 
number of cumulative revolutions of the friction roller 
3. In the establishment of this relationship, consider 
ation is made for various applicable parameters of the 
particular winding operation involved, including at 
least the particular yarn type, strength and winding 
density. In the schematic depiction of the theoretical 
value setting device 38 in FIG. 1, the relationship estab 
lished by the theoretical value setting device 38 is 
shown as a diagram in the form of a coordinate graph 
wherein the elapsed winding time over the course of a 
winding operation is plotted on the abscissa. The com 
parison result of the time periods per revolution of the 
friction roller 3 and the bobbin 18 is represented by the 
curved line 39, while the cumulative number of revolu 
tions of the friction roller 3 is represented by the line 40. 
The calculator 9 is adatped for actuation of the stopping 
devices 13,21, and/or a status signaling device 41, and 
Mor a controllable yarn tensioning device 42, at any 
point in time at which the comparison result of the time 
periods per revolution of the friction roller 3 and bobbin 
18 is at least approximately steady and simultaneously 
the set relationship between the comparison result 39 
and the measured number of revolutions 40 of the fric 
tion roller 3 ceases to be met. 
As seen in FIG. 1, the controllable yarn tensioning 
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device 42 is driven by an electromagnetic drive 45 con 
trolled through a lead 43 operatively connected to the 
electronic calculator 9. Accordingly, as so embodied, 
the winding station 1 need not be stopped and no signal 
ing device need be actuated when the predetermined 
relationship between the comparison result 39 and cu 
mulative revolutions 40 is not met. Instead, by control 
of the tension in the traveling yarn through the yarn 
tensioning device 42, the desired or required winding 
density of the bobbin 18 may correspondingly be ad 
justed to in turn affect the comparison result 39. On the 
other hand, if the winding station 1 were not equipped 
with the yarn tensioning device 42 or the comparison 
result 39 could not otherwise be affected, the signaling 
device 41 is activated through its control lead 44 to 
notify a machine attendant of a deviation in the winding 
density of the bobbin 18 from the established norm. If 
necessary, the winding station 1 may also be stopped at 
this time through actuation of the contactor 13 and 
lifting device 21. a 
FIG.2 diagrammatically illustrates the progression of 

the time periods F per revolution of the friction roller 3 
and the time period. A per revolution of the bobbin 18 in 
a coordinate graph system wherein the elapsed winding 
time t forms the abscissa and the time period per revolu 
tion t/u forms the ordinate. For sake of simplicity in this 
illustration, the diagram of FIG. 2, however, does not 
depict the continuous variation of the time period per 
revolution of the friction roller 3 over the course of the 
winding operation, as contemplated by the present in 
vention and as hereinafter described, nor is any illustra 
tion made to reflect periodic stoppages of the bobbin 
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winding operation, as of course would normally occur. 
As illustrated, the start-up of the bobbin winding opera 
tion begins at time to, whereat the rotation of the fric 
tion roller 3 begins with the empty bobbin tube 17 rest 
ing in peripheral contact on the friction roller 3. Since at 
this time the traveling strand or yarn has not yet begun 
to be wound about the empty tube 17, the bobbin 18 has 
not yet been formed. As the winding operation pro 
gresses with the strand or yarn being traversingly ap 
plied to the tube 17, the windings of the strand progres 
sively build the bobbin 18. By the time t1, the bobbin 18 
has reached a diameter equal to that of the friction 
roller 3 as a result of the strand build-up on the tube 17. 
By time t2, the diameter of the bobbin 18 is 1 times as 
large as the diameter of the friction roller3. As will thus 
be understood, up to the time t1 the time period A of 
each revolution of the bobbin 18 is less than the constant 
time period F of each revolution of the friction roller3. 
However, after time t1, the time period A per revolu 
tion of the bobbin 18 is greater than the revolution time 
period F of the friction roller 3, 

In practice, the start-up of the winding operation of 
the winding station 1 from a standstill after a stoppage 
of the winding operation is carried out in stages as illus 
trated in FIG. 6 which diagrammatically depicts the 
time periods F per revolution of the friction roller and 
the time periods. A per revolution of the bobbin over the 
course of a start-up of the winding operation in a coor 
dinate graph system wherein the elapsed winding time t 
forms the abscissa and the time period per revolution 
t/u forms the ordinate. 

In the initial stage of start-up, the lifting device 21, the 
brake device 25 and the control device 31 are out of 
operation, while the contactor 13 is actuated to com 
plete voltage supply to the frequency converter 7 which 
is controlled by the calculator 9 to reach a speed ap 
proximately one-third of the full normal operating 
speed by the time to.1. At this time, the frequency gen 
erator FG, the time periods counters Z1,Z2 and the 
comparator K are in operation. The timer period 
counter Z1 operates to count the number of oscillation 
periods carried out by the frequency generator FG 
during each revolution of the tube carrier element 24, 
the pulses transmitted by the pulse generator 27 being 
utilized to signal the beginning and ending of each revo 
lution. The counting result of the counter Z1 is trans 
mitted for each revolution to the comparator K, where 
upon the counter Z1 re-sets itself to a zero setting and 
repeats the counting operation for the next succeeding 
revolution. The time period counter Z2 performs the 
identical operation in association with the pulse genera 
tor 28 for monitoring the time period for each revolu 
tion of the friction roller 3. 

In the preferred embodiment, the comparator K con 
tinuously forms a quotient from the inputs of the revolu 
tion time periods for the friction roller 3 and bobbin 18 
as received from the counters Z1,Z2, such quotient then 
serving as the aforesaid comparison result. 
As will be understood, during the start-up accelera 

tion of the friction roller 3 in the initial stage of start-up, 
slippage occurs between the friction roller 3 and the 
bobbin 18, which gradually reduces as the friction roller 
3 approaches time to.1 and the one-third operating 
speed. As soon as the comparator K has determined at 
time to.1 that the resulting comparison quotient of the 
revolution time periods F.A of the friction roller 3 and 
the winding bobbin 18 is at least approximately steady, 
indicating that slippage between the friction roller 3 and 
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the bobbin 18 has reached a minimum value, the elec 
tronic calculator 9 actuates transition into the next-fol 
lowing start-up stage by causing the frequency con 
verter 7 through the control lead 8 to accelerate the 
drive motor 5 and its friction roller 3 up to a speed 
approximately two-thirds of the full normal operating 
speed of the friction roller 3. Hereagain, acceleration of 
the fricton roller 3 through the second start-up stage 
produces slippage between the bobbin 18 and the fric 
tion roller 3, but again the slippage reaches a minimum 
value by time to.2, as will be recognized by comparator 
K as approximately constancy of the comparison result 
of the revolution time periods of the friction roller 3 and 
the bobbin 18. Thereupon, transition into the next-fol 
lowing start-up stage is similarly actuated by operation 
of the electronic calculator 9 to cause the frequency 
converter 7 to accelerate the drive motor 5 and the 
friction roller 3 up to full operating speed. Slippage 
again occurs between the bobbin 18 and the friction 
roller 3 until time to.3 at which the revolution time 
periods of the friction roller 3 and the bobbin 18 are 
again approximately steady. 
At time to.3, the start-up of the friction roller 3 and, 

in turn, of the winding operation, is completed. At this 
time according to the practical operation of the present 
invention, the electronic calculator 9 operates to begin 
continuous variation of the time period per revolution 
of the friction roller 3, the variation being adjustable by 
a theoretical value setting device 46 as illustrated in 
FIG. 4 or alternatively adjustable by a theoretical value 
setting device 47 as illustrated in FIG. 5. 
With reference first to FIG. 4, the diagram thereof 

depicts a relatively short time period during the course 
of the bobbbin winding operation following the time t1 
of FIG. 2. In FIG, 4, the measured time period F per 
revolution of the friction roller 3 and the measured time 
period A per revolution of the bobbin 18 over the 
course of such short periods of time are plotted in a 
coordinate graph similar to FIG. 2 and 6 wherein wind 
ing time t forms the abscissa and the time periods per 
revolution t/u forms the ordinate. As previously de 
scribed, prior to the time T1 the friction roller 3 was 
accelerated until it reached its normal operating speed, 
with the bobbin 18 following this acceleration with 
slippage. At the time t1, the comparator K determines 
the approximately constancy of the continuously 
formed quotient of the revolution time periods F.A., 
indicating that the bobbin 18 is then driven by the fric 
tion roller 3 essentially free of slippage. At this time, the 
justdetermined quotient Q is stored in the theoretical 
value device 37 until the next occurrence of syn 
chronysm of the bobbin 18 and the friction roller 3. The 
graphical diagram shown in FIG. 1 in the theoretical 
value setting device 37 representatively illustrates the 
succession of quotients Q' determined and stored in the 
device 37 over the course of a complete winding opera 
tion as plotted in a coordinate graph system wherein the 
elapsed winding time forms the abscissa and the quo 
tient Q' forms the ordinate. 

Each stored quotient Q is utilized as a theoretical 
quotient value against which quotients subsequently 
determined by the comparator K are compared. Fol 
lowing storage of a quotient Q, if a quotient subse 
quently determined by the comparator K deviates from 
the stored throretical quotient Q', the electronic calcu 
lator 9 operates to then intervene into the winding pro 
cess and, depending upon the magnitude of the devia 
tion, either to stop operation of the winding station by 
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14 
de-actuating the friction roller 3 through operation of 
the contactor 13 or alternatively through control of the 
frequency converter 7 and simultaneous actuation of 
the lifting device 21 (optionally also by activating the 
brake device 25) or to modify the control of the fre 
quency convertor 7 to in turn influence the drive motor 
5 to regulate the speed of the friction roller 3 to con 
form the actual quotient then determined by the com 
parator K to the stored theoretical quotient Q'. 

In FIG. 4, as determined by the theoretical value 
setting device 46, the calculator 9 operates to de-acti 
vate the drive motor 5 at the time T1, which may be 
accomplished either by operating the contactor 13 to 
break operative connection of the leads 11 and 12 or to 
appropriate control the frequency convertor 7 to stop 
the drive motor 5. As will be understood, the time per 
iod F per revolution of the friction roller 3 then in 
creases, as does the time period A per revolution of the 
bobbin 18, until a pre-determined revolution time per 
iod F" of the roller 3 or a pre-determined maximum 
revolution time period A' of the bobbin 18 is reached. 
Until such time the bobbin 18 runs almost free of slip 
page with respect to the friction roller 3. The time T1.1 
represents the point in time at which the predetermined 
maximum revolution time F" or A' has been reached, by 
which time the rotational speeds of the friction roller 3 
and the bobbin 18 have decreased, for example, by ten 
percent. Thereupon, the drive motor 5 is re-actuated to 
re-accelerate to its rated normal full operating speed in 
a relatively short period of time, whereupon the revolu 
tion time periods F.A again become approximately 
steady. As previoually explained, during such accelera 
tion of the drive motor 5, the bobbin 18 follows the 
acceleration of the friction roller 3 with slippage but 
such slippage is gradually eliminated as the full operat 
ing speed of the friction roller 3 and the bobbin 18 is 
approached, which can be recognized from the approxi 
mate steadiness of the quotient of the revolution time 
periods F.A determined in the comparator K. This 
point in time at which the comparison quotient again 
reaches an approximately steady value is represented in 
FIG. 4 at time T2. Thereupon, the just-determined 
comparison quotient is stored as a new theoretical quo 
tient value Q in the theoretical value setting device 37. 
At this point, the described sequence is repeated by 
again deactuating the drive motor 5 until a predeter 
mined maximum time period per revolution F" or A is 
reached, whereupon the drive motor 5 is re-actuated for 
acceleration to normal full operating speed, and so 
forth, the sequence being repeated until the conclusion 
of the winding operation. From time to time, the quo 
tient determined in this procedure will vary somewhat, 
but in the normal case there changes are only very 
slight. If greater changes should occur, invention into 
the winding operation is immediately actuated, either to 
stop the operation altogether or to modify the friction 
roller drive to adjust the actual quotient, as aforemen 
tioned. 
The electronic calculator 9 may also be provided 

with a random number generator Z by which the per 
centage increase of the revolution time period For A 
over the minimum revolution time period A or F at full 
operating speed of the friction roller 3 may be re-set 
randomly from time to time within a tolerable range. 
For this purpose, the random number generator Z oper 
ates to supply random numbers within the tolerable 
range to randomly change the applicable maximum 
revolution time period F" or A" within the tolerable 
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range, thereby to achieve a particularly uniform strand 
build-up of the bobbin 18. 
FIG. 5 depicts an alternative manner of continuously 

varying the time period per revolution of the friction 
roller 3 as set at the theoretical value setting device 47. 
As in FIG. 4, the diagram of FIG. 5 representatively 
plots the revolution time periods AF over a relatively 
short period of the winding operation in a coordinate 
graph wherein the elapsed winding time t forms the 
abscissa and the time period per revolution t/u forms 
the ordinate. Minimum and maximum values F, F' are 
permanently set by the theoretical value adjusting de 
vice 35 to represent the minimum and maximum time 
periods per revolution of the friction roller 3 which are 
desired. Each time the friction roller 3 reaches its mini 
mum time period per revolution F", the calculator 9 
operates to de-actuate the drive of the friction roller 3, 
following which the friction roller 3 operates in a neu 
tral or idling state until its time period per revolution 
increases to the maximum predetermined revolution 
time F". Thereupon, the drive of the friction roller 3 is 
again actuated to accelerate the friction roller 3 with a 
relatively large drive moment so that the friction roller 
3 reaches its predetermined minimum revolution time 
F' as quickly as possible. This sequence is repeated over 
the course of the winding operation, as depicted in FIG. 
5. 
As will be understood, the bobbin 18 follows with 

slippage the changing accelerations and decelerations to 
which the friction roller 3 is subjected. Thus, as seen in 
FIG. 5, at the time T4, the minimum revolution time 
period F" of the roller 3 is reached and the deactuation 
of the drive of the roller 3 then begins. As the friction 
roller 3 then decelerates, the bobbin 18 slips with re 
spect thereto so that the quotient of their respective 
revolution time periods is not steady immediately fol 
lowing the timer T4. However, by the time T5, slippage 
of the bobbin 18 has been essentially eliminated and the 
quotient of the revolution time periods of the friction 
roller 3 and the bobbin 18 is then substantially steady 
and could be utilized as the theoretical quotient value Q. 
However, the maximum revolution time period F" of 
the friction roller 3 has not yet been reached at time T5 
and is not reached until time T6. At that time, the com 
parison quotient of the revolution time periods of the 
friction roller 3 are still essentially constant and the 
then-prevailing comparison quotient is transmitted to 
the theoretical value setting device 37 for storage as the 
theoretical quotient value Q. At the same time, the drive 
motor 5 is re-actuated to rapidly accelerate the friction 
roller 3 until it reaches a speed at which the time period 
per revolution coincides with the minimum revolution 
time F", whereupon the drive motor 5 is again de 
actuated. The bobbin 18 follows such acceleration of 
the friction roller 3 with slippage and, furthermore, 
even after the friction roller drive motor 5 is subse 
quently de-actuated to begin decelerating, slippage is 
still occurring between the bobbin 18 and the friction 
roller 3 and is not again eliminated until the time T7 is 
reached. The bobbin 18 remains essentially free from 
slippage with respect to the friction roller 3 until the 
time T8, at which the theoretical value quotient Q is 
re-determined and again stored in the theoretical value 
transmitter 37. Following the time T8, slippage of the 
bobbin 18 occurs during the following acceleration and 
deceleration of the friction roller 3 until the time T9, 
with the theoretical quotient Q again being determined 
and stored at subsequent time T10. This sequence of 
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operation continues until the completion of the bobbin 
winding operation. 
A control lead 48 into the electronic calculator 9 may 

be provided to enable a stop pulse or signal to be trans 
mitted to the calculator 9 to actuate stoppage of the 
winding station operation. Such a stop pulse may be 
furnished by a yarn monitoring device (not shown) 
adapted to scan the traveling strand 19 to detect the 
presence of yarn defects or errors and, in turn, can be 
adapted to transmit a stop pulse to the calculator 9 
when a defect or error is sensed which requires stop 
page of the winding station 1. 

It is also known to correct a breakage or other inter 
ruption in the traveling strand supply by automatic 
equipment, such as an automatic splicing or knotting 
device. Accordingly, the calculator 9 may also be pro 
vided with another input control lead 49 by which a 
start pulse may be transmitted to the calculator 9, for 
example by such an automatic splicing or knotting de 
vice, to actuate a re-start of the winding operation fol 
lowing completion of the device's automatic operation. 
The present invention also provides several possible 

manners of actuating stoppage of the operation of the 
winding station 1 when the bobbin 18 has been fully 
wound. 

Since the counter Z2.1 is operative to count the cu 
mulative number of revolutions of the friction roller 3 
over the course of the winding operation, this offers one 
such possibility. The number of revolutions of friction 
roller 3 may be related a least roughly to the length of 
the strand wound onto the bobbin 18 and, thus, a prede 
termined number of friction roller revolutions neces 
sary to fully wind a total desired strand length onto the 
bobbin 18 may be established and pre-set by means of 
another theoretical value setting device 50. Once the 
counter Z2.1 has counted the cumulative number of 
friction roller revolutions predetermined at the theoreti 
cal value setting device 50, the electronic calculator 9 
operates to stop operation of the winding station 1 by 
de-actuating the drive motor 5, actuating the lifting 
device 21 and, optionally, actuating the brake device 25. 
On the other hand, the course of the comparison 

result of the time periods per revolution of the friction 
roller 3 and the bobbin 18 determined through the com 
parator Kalso provides a direct indication of the bobbin 
diameter. In FIG. 3, the comparison result determined 
by the comparator K over the course of a winding 
operation is illustrated as a sum S of a quotient Q and a 
difference D of the revolution time periods plotted in a 
coordinate system wherein the elapsed winding time T 
of the winding operation forms the abscissa and the 
computed value of the comparison result forms the 
ordinate. Once the comparison result has reached a 
certain value, the bobbin 18 will have reached a certain 
diameter at the same time. Accordingly, the calculator 
9 can be adapted to stop operation of the winding sta 
tion 1 as soon as the actual comparison quotient deter 
mined by the comparator K coincides with a predeter 
mined theoretical quotient set in the theoretical value 
setting device 37 corresponding to a desired maximum 
bobbin diameter. 
As a third alternative, the electronic calculator 9 may 

be adapted to stop operation of the winding station 1 
when the comparson result of the revolution time peri 
ods of the bobbin 18 and friction roller 3 is at least 
approximately steady and at the same time the predeter 
mined relationship between the comparison result and 
the cumulative number of friction roller revolutions as 
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set in the theoretical value setting device 38 has reached 
a predetermined value. At such time, the bobbin 18 will 
have reached a corresponding bobbin fullness. 
The present invention also contemplates that several 

theoretical quotients may be permanently set in another 
theoretical value setting device 51 so that the bobbin 
brake 25 may be temporarily actuated for either sus 
tained or intermittent braking action at times at which 
the comparison quotient of the revolution time periods 
of the bobbin andfriction roller is at least approximately 
steady and at the same time coincides at least approxi 
mately with the theoretical quotient values set in the 
device 51. In this manner, a more consistent and uni 
form strand build-up on the bobbin 18 may be achieved. 

It will therefore be readily understood by those per 
sons skilled in the art that the present invention is sus 
ceptible of a broad utility and application. Many em 
bodiments and adaptions of the present invention other 
than those herein described, as well as many variations, 
modifications and equivalent arrangements will be ap 
parent from or reasonably suggested by the present 
invention and the foregoing description thereof, without 
departing from the substance or scope of the present 
invention. Accordingly, while the present invention has 
been described herein in detail in relation to its pre 
ferred embodiment, it is to be understood that this dis 
closure is only illustrative and exemplary of the present 
invention and is made merely for purposes of providing 
a full and enabling disclosure of the invention. The 
foregoing disclosure is not intended or to be construed 
to limit the present invention or otherwise to exclude 
any such other embodiment, adaptations, variations, 
modifications and equivalent arrangements, the present 
invention being limited only by the claims appended 
hereto and the equivalents thereof. 
We claim: 
1. A method of monitoring and controlling winding 

operation of a winding station in a textile winding ma 
chine of the type wherein a bobbin is rotatably driven 
by a driven friction roller in peripheral contact with 
said bobbin for winding a traveling strand about said 
bobbin, said method characterized by the steps of essen 
tially constantly varying the time period per revolution 
of said friction roller while constantly measuring the 
time period per revolution of each of said friction roller 
and said bobbin and at least intermittently comparing 
the time periods per revolution of said friction roller 
and said bobbin, establishing theoretical values for the 
result of comparison of the time periods per revolution 
of said friction roller and said bobbin over the course of 
a winding operation, and selectively controlling regula 
tion of the drive of said friction roller, intervention of 
said winding operation, and stopping of said winding 
station as a function of deviations in said comparison 
result from said theoretical values. 

2. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further in 
that said comparing includes forming a quotient from 
the time periods per revolution of said friction roller 
and said bobbin. 

3. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further in 
that said comparing is performed at times at which said 
bobbin is driven generally without slippage with respect 
to said friction roller. 
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4. A method of monitoring and controlling winding 

operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further in 
that said varying the time period per revolution of said 
friction roller includes one of alternately supplying said 
drive means for said friction roller with increased and 
decreased drive energy and periodically supplying 
drive energy to said drive means, and establishing said 
comparison result obtained during a time period during 
which said comparison result remains at least approxi 
mately steady as one said theoretical value for use dur 
ing at least a following period of time. 

5. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further by 
stopping the winding operation of said winding station 
and separating said bobbin from peripheral contact with 
said friction roller at a time at which said comparison 
result is at least approximately steady and has reached a 
predetermined final value. 

6. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further by 
stopping the winding operation of said winding station 
at a time at which said comparison result is at least 
approximately steady and deviates from an applicable 
one of said theoretical values by a greater than tolerable 
value. 

7. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further by 
braking said bobbin at times at which said comparison 
result is at least approximately steady and coincides at 
least approximately with an applicable one of said theo 
retical values. 

8. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further by 
establishing a predetermined relationship of said com 
parison result and the number of revolutions of said 
friction roller, continuously counting the number of 
revolutions of said friction roller, and, at a time at which 
said comparison result is at least approximately steady 
and said predetermined relationship is not met, perform 
ing one of stopping the winding operation of said wind 
ing station, braking said traveling strand by generating 
strand tension, and signaling the existence of an abnor 
mal winding condition. 

9. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further in 
that said controlling said friction roller includes, at a 
time at which the time period per revolution of said 
friction roller is at least approximately steady and said 
comparison result is approximately steady, performing 
one of (a) alternately loading said drive means for said 
friction roller with reduced drive energy, and (b) alter 
nately swtiching said drive means to a neutral setting, 
until after one of the following occurrences: (i) passage 
of a predetermined time period, (ii) the passage of a 
predetermined number of revolutions of said friction 
roller, (iii) a predetermined maximum time period per 
revolution of said friction roller is reached, (iv) a time 
period per revolution of said friction roller is reached 
exceeding a minimum time period per revolution by an 
amount selected as one of a predetermined amount, a 
random amount within a predetermined range and a 
percentage amount, and (v) a time period per revolution 
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of said bobbin is reached above a selected value; and, 
intervening said alternate loading or alternate switch 
ing, loading said drive means with increased drive en 
ergy until a predetermined minimum time period per 
revolution of said friction roller is reached. 

10. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized furtherby, 
in continuous alternation, loading said drive means for 
said friction roller with increased drive energy when a 
predetermined maximum time period per revolution of 
said friction roller is reached and applying a decreased 
drive energy to said drive means when a predetermined 
minimum time period per revolution of said friction 
roller is reached. 

11. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized further by 
accelerating said friction roller from standstill to normal 
operating speed in a plurality of stages of increasing 
speeds, and initiating transition into each nextfollowing 
stage at a time at which one of the time period per 
revolution of said winding bobbin and said comparison 
result is approximately steady or has reached a prede 
termined value. 

12. A method of monitoring and controlling winding 
operation of a winding station in a textile winding ma 
chine according to claim 1 and characterized fruther by 
controlling a return speed of said bobbin during correc 
tion of a strand break according to one of the last-appli 
cable one of said theoretical values and an actual value 
of said comparison result from which a theoretical 
value may be formed. 

13. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine of the type wherein a bobbin is rotatably 
driven by a friction roller in peripheral contact with 
said bobbin for winding a traveling strand about said 
bobbin, said friction roller being driven by an associated 
drive means, characterized by means associated with 
said bobbin for measuring a value proportional to the 
time period per revolution of said bobbin, means associ 
ated with said friction roller for measuring a value pro 
portional to the time period per revolution of said fric 
tion roller, an electronic calculator operatively con 
nected with each said value measuring means, said cal 
culator comprising a comparator for comparing the 
measured values of said bobbin and said friction roller 
and means or establishing theoretical values for the 
result of comparison of said measured values, said cal 
culator being operatively associated with said drive 
means for selectively controlling regulation of said 
drive means of said friction roller, intervention in said 
winding operation, and stopping of said winding station 
as a function of deviations in said comparison result 
determined by said comparator from said theoretical 
values determined by said establishing means of said 
calculator. 

14. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13, and characterized fur 
ther in that said calculator is operatively associated with 
stop means for said winding station for stopping the 
winding operation thereof. 

15. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13, and characterized fur 
ther in that said calculator is operatively associated with 
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a signaling device for transmitting a status signal with 
respect to winding operation of said winding station. 

16. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine of the type wherein a bobbin is rotatably 
driven by a friction roller in peripheral contact with 
said bobbin for winding a traveling strand about said 
bobbin, said friction roller being driven by an associated 
drive means, each of said bobbin and said friction roller 
having an associated pulse generator adapted to emit 
one pulse per revolution thereof, and wherein an elec 
tronic calculator is operatively connected to said pulse 
generators, characterized in tha said electronic calcula 
tor comprises a frequency generator, a first time period 
counter operatively associated with said frequency gen 
erator and said pulse generator of said bobbin for mea 
suring a frequency value proportional to the time period 
per revolution of said bobbin, a second time period 
counter operatively associated with said frequency gen 
erator and said pulse generator of said friction roller for 
measuring a frequency value proportional to the time 
period per revolution of said friction roller, a compara 
tor for comparing the measured frequency values of 
said first and second counters, and means for establish 
ing theoretical values for the result of comparison of 
said measured frequency values, said calculator being 
operatively associated with said drive means for selec 
tively controlling regulation of said drive means of said 
friction roller, intervention in said winding operation, 
and stopping of said winding station as a function of 
deviations in said comparison result determined by said 
comparator from said theoretical values determined by 
said establishing means of said calculator. 

17. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 16, and characterized fur 
ther in that said calculator is operatively associated with 
stop means for said winding station for stopping the 
winding operation thereof. 

18. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 16, and characterized fur 
ther in that said calculator is operatively associated with 
a signaling device for transmitting a status signal with 
respect to winding operation of said winding station. 

19. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13 or 16, and characterized 
further in that said comparator comprises means for 
performing one of adding, subtracting, multiplying and 
dividing said measured values. 

20. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13 or 16, and characterized 
further in that said drive means comprises a controllable 
drive motor and a motor control device operatively 
connected therewith and with said electronic calcula 
tOr. 

21. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 20, and characterized fur 
ther in that said drive motor is a frequency-controlled 
asynchronous motor and said motor control device is a 
frequency converter. 

22. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 20, and characterized fur 
ther in that said drive motor is a phase-angle-controlled 
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asynchronous motor and said motor control device is a 
phase-angle control. 

23. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding . 
machine according to claim 13 or 16, and characterized 
further by rotatable bobbin tube carrier elements for 
rotatably supporting said bobbin, a controllable brake 
device being connected to one said carrier element and 
to said electronic calculator. 

24. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 23, and characterized fur 
ther in that said calculator is adapted for actuating said 
brake device when winding operation of said winding 
station is stopped. 

25. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 23, and characterized fur 
ther in that said calculator is adapted for actuating said 
brake device when said comparison result determined 
by said comparator is at least approximately steady and 
coincides at least approximately with an applicable one 
of said theoretical values. 

26. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 14 or 17, and characterized 
further in that said calculator is adapted for automati 
cally actuating said stop means when said comparison 
result is at least approximately steady and one of the 
following conditions exists: (a) said comparison result 
coincides at least approximately with a predetermined 
final value, and (b) said comparison result deviates from 
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an applicable one of said theoretical values by a greater 
than-tolerable value. 

27. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13 or 16, and characterized 
further in that said calculator comprises a counter for 
counting the number of revolutions of said friction rol 
ler and a theoretical value setting means for setting a 
relationship between said comparison result and said 
number of friction roller revolutions as a function of at 
least the parameters of strand type, stength and winding 
density, and said calculator is adapted for actuating one 
of the following control operations when said compari 
son result is at least approximately steady and said set 
relationship between said comparison result and said 
number of friction roller revolutions is not met: 

(a) actuating a stop means for stopping winding oper 
ation of said winding station, 

(b) actuating a signaling device for signaling the exis 
tence of an abnormal winding condition, and 

(c) actuating a strand tensioning device for generat 
ing strand tension for braking said strand. 

28. Apparatus for monitoring and controlling wind 
ing operation of a winding station in a textile winding 
machine according to claim 13 or 16 and characterized 
further by a control device for controlling a return 
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speed of said bobbin during correction of a strand break, 
said calculator being operatively connected with said 
control device for controlling said return speed accord 
ing to one of the last-applicable one of said theoretical 
values and an actual value of said comparison result 
from which a theoretical value may be formed. 

k sk 


